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1.Context

2. Scientific objective

In the framework of the International
Polar Year, the POLARCAT project
executes a series of aircraft
experiments to follow pollution plumes
transported into the Arctic. These
experiments take advantage of the
long residence times of pollutants in
the stably stratified Arctic atmosphere,
which serves as a natural |laboratory
for investigating processes that cannot
be studied elsewhere In such isolation.

BIRA-IASE participated to this
campaign with a new instrument,
hamely the Airborne Limb Scattering
Differential Optical Absorption
Spectrometer (ALS-DOAS). Our
objective Is to retrieve vertical
distributions of several trace gases
playing a key-role in the troposphere,
NO,, O3, H2CO and BrO.
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Air Mass Factor Simulations with a radiative transfer

model, UV-SPEC/DISORT were

Fig 3. Ar mass factor simulations for BrQ at performed for both BrO an NO, .
352 nm in the limb geomelry 2

The CNRS-spring campaign took
place in Kiruna, Sweden, between
March the 27th and April the 14th of
2008. It was dedicated to microphysics
and satellite validation. The ATR-42
from SAFIRE performed 12 flights
above the Arctic from Kiruna and Enna

They show that imb geometry 1s well
suited to retrieve profile of small
absorbers like BrO thanks to large air
mass factors

Fig 1. Flight tracks during the _
POLARCAT-CNRS campaign in alrport.
Kiruna

4. Preliminary results
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The major steps of the data processing are the
3. The Airborne Limb Scattering DOAS (ALS-DOAS) IleIng
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The acquisition software controls method, based on the know-how acquired at Fig 6. Georeferencing the data.
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The program runs automatically

once started. An operator is We are now w;c;rking on retrieving the slant columns for the different sounding
practically not needed during the achieved during the flights
flight for the ALS-DOAS
BOO0 I G000 I BO00 I | G000 |
Fig 5. The acquisition software interface
a000 - u A000 i a000 u A000
5' FUtu re Work 4000 - o 4000 4000 - o 4000
1. Optimize stray light correction (Zong method) Free troposphere
£ 3 £ =
2. Optimize DOAS analysis settings for the different molecules £ a0} 1 2 o} 1 £ aom 1 £ aom}
3. Development if the profiling algorithm based on the Optimal Estimation Method
4 Validation 2000 F - 2000 5 2000 - 2000
1000 - — 1000 - = 1IZIIZIIZII; | — 1000 -
Planetary boundary
| AKknowledgements layer , , o ,
-D4IZI -20 a IZIIII il 100 q! o 2 4 IZIIII 2 4
_ o _ stdic terrper sture ™ CH o3 vt (ppknd M2 it cnl{rrnlf%rq@;iﬁ Ho2. FITE : “IIII_l
1 J 1= 1  Wethank EUFAR for funding our participation to
o — t ‘ the campaign. We thank also the organizers of the Fig 8. AS0831 Sounding 1, Temperature and Ozone VMR are from the
- ”"1 Kiruna spring CNRS campaign to have enabled us aircraft in-situ instrumentation, the NO2 slant columns are from our

ALS-DOAS. The right-end plot shows the DOAS fit residuals

to take part in this experiment




